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Abstract 
The aim of the article is an assessment of management of suppliers who supply industrial entities in spare parts, based on conceptual 
model concerning selection of suppliers due to different nature of parts in the context of material supply. Therefore, reduction of 
supply costs in the context of spare parts requires to take different circumstances associated with production process into account. 
Presented example of implementation of the model in industrial sector allows to observe a real impact of proposed concept on costs 
structure related to acquisition of spare parts in order to maintain continuity of production, depending on the type of provider. 
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1. Introduction 
System of supply in spare parts has direct influence on system of production capacity. In spare parts supply 
management  striving to balance between costs of acquisition and storage of parts in stock (Grabara, Bajor, Okwiet, 
2012, p.35) and costs and risk associated with their lack in the case of equipment failure is essential (Tabor, 2014, 
p.226). One of the important supply links of production continuity are spare parts suppliers, who set the conditions of 
supply concerning not only the price of the item, but also the cost of their just-in-time availability. A.J. Ruiz-Torresa 
and F. Mahmoodi argue that "supplier decision-making is a critical component of supply chain management given the 
reliance of many organizations on suppliers to manage their inventories and logistics functions" (Ruiz-Torresa, 
Mahmoodi, 2006, p.755). Inappropriate choice of suppliers generates high costs. It results not only from the conditions 
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of supply, but mainly due to losses caused by equipment downtime. Hence, the primary criterion for selection of spare 
parts supplier is an availability and delivery time (Skibiska, Boro, 2009, p. 140; Bajdor P., Brzeziski S., 2013, 
p.89), and at a later stage of decision-making process also financial issues.   
It is confirmed by conducted studies, which indicated that the decisive factors to place and order are time of 
equipment or machine downtime in a case of parts damage, availability of parts on the market, delivery time and on 
the fourth position are costs of item. Moreover, lack of spare parts is a cause of every fifth unplanned machine 
downtime and usually dominates among large enterprises. This order demonstrates the necessity of individual 
approach to spare parts supply management for machinery and equipment. 
2. Characteristics of spare parts supply 
Methods of spare parts supply focus on use of complex models and procedures, as well as individual techniques 
and ways to proceed. Their selection is determined by: 
 size of supplementary order, 
 time of order, 
 decision to repair or replace a component, 
 decision to increase the level of stock or decrease parts availability, 
 choice of appropriate suppliers  to optimize costs of purchasing (Kennedy, Wayne Patterson, Fredendall, 2002, 
p.206). 
Starting point to find a balance between reduction of investment in purchase and maintenance of parts and striving 
for continuous operation of production lines selection of the right suppliers.  
2.1. Features of parts 
Management strategies of spare parts supply, used in many industrial companies usually promote a higher level of 
service in relation to highly critical spare parts than in the case of other groups of parts (Campbell, 1998, p.17,18). R 
Moore recommended to pay special attention to reliability, desired objectives and systematic purchase of production 
maintenance parts (Moore, 1996, p.114). Therefore, it is necessary to add a degree of criticality of parts to previously 
mentioned criteria determining selection of supplier and way to purchase parts.  
J. Campbell proposed one of the general division of spare parts, due to their features: 
 critical parts - have an essential importance in production continuity; value of the part is usually very high, and 
losses that its lack in stock can bring is very serious; this part is often required one-off and in a few units, due to the 
nature of repair, that is why so important is decision about the size of an order; part is usually a kind of protection, 
which at the time of failure have to be in stock, because their lack causes high financial penalties as a result of 
production line stoppage;  
 repairable spare parts and irreparable parts are exchangeable - their stock should be completed after each repair or 
scheduled repair; 
 supplies (consumables) - occur among spare parts in form of regularly used gaskets, fitting etc., which are regularly 
consumed during operation of object or after a specific number of hours (Moore, 1996, p. 113-115); 
Analyzing only the value of components purchase, there is a principle, saying that more expensive parts mean more 
complex ordering process, associated with setting goals, cooperation conditions and organizing supply chain between 
the parties (Kott I., Grondys K., 2013, p. 23), in order to minimize problem of high costs of acquisition and 
maintenance.  
2.2. Types of suppliers 
Due to the features of parts, they can be purchased only from manufacturers, who have exclusive right to their 
distribution or from other suppliers (Starostka-Patyk M., Pytlarz M., 2006, p.50) which include intermediaries selling 
substitutes and manufacturers performing special orders and repair services. Both, the type of order and supplier 
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determine the level of parts availability. Based on conducted analysis, basic division of supplier of production 
maintenance parts was determined: 
 machines manufacturers, who have original parts for machines they made and only they provide parts for users; 
 Original Equipment Manufacturer (OEM) - supplier manufacturing or sometimes only selling original parts made 
by other companies under its own brand and those parts are impossible to buy from other suppliers;  
 substitutes manufacturers - suppliers, who manufacture parts with the features of the original parts; the opportunity 
to purchase them is almost unlimited;  
 intermediaries in the sale of substitutes - suppliers, who only sale spare parts which have standard, universal 
features intended to machines used in different industries. 
Another division of spare parts suppliers divides them as follow: 
depending on the number of suppliers, we can distinguish: 
 Single Source – one source of supply from one preferred supplier, despite many other available suppliers; 
purchasing strategy used when the supplier offers the best conditions for cooperation,  
 Dual Source –  dual source of supply used for two preferred suppliers, who provide the same parts or repair service; 
strategy used when two suppliers offer similar conditions of sale.  
depending on the object of purchase: 
 Unit Sourcing – purchase of simple components and details of the final product;  
 Multi Sourcing – collective orders. 
depending on the geographical area of supplier activity: 
 Local, regional sourcing – choice of this purchasing strategy is dictated by transport costs and political and social 
circumstances; many factories use this form of purchase in order to reduce waiting period for parts,  
 Global sourcing – supply of components purchased globally. This strategy allows to become acquainted with offers 
of all worldwide suppliers. This strategy is supported by the Internet, e-business.  
depending on the strength of the relation with supplier: 
 approved supplier – sporadic orders, when other suppliers do not offer a particular item, 
 preferred supplier – often orders, because of established conditions,  
 strategic supplier/partner - supplier as a typical business partner; long-term cooperation based on individual 
conditions of order.  
3. Decisions of supplier selection depending on parts features 
Parts with a high degree of specialization usually can be purchased only from machines manufacturer. Machines 
manufacturers often have exclusive rights to distribute certain items, while they purchase parts from their 
manufacturers. Installation of this type of element in the machine provides servicing of machine manufacturer and 
specified vitality guarantee. In this aspect, selection of provider depends on a contract of guarantee, because 
purchasing parts from another supplier than recommended  is associated with loss of warranty or resignation of 
servicing.  
Manufacturers of original parts produce, among other items intended for direct sole sale for machine users or 
indirect sale through machine manufacturer, even though purchase of part is not associated with servicing of machine 
manufacturer.  
Non-original parts are available for machine users without limitation in the third group of supplier, who are 
manufacturers of substitutes (ie. substitutes mean parts of a similar structure to the structure of original parts but 
different lifetime) and intermediaries. They sell standard (typical) items intended for various industries. Making a 
decision concerning this type of suppliers, at the first, buyer takes offered price into account.  Hence, selection of 
supplier in this area can generate the greatest savings. 
An important issue to  be considered, due to effective spare parts management is a collective order. In the case of 
minor elements whose annual consumption is regular and high, ordering a single units from an economic point of 
view is unprofitable. Prices of these parts are usually low, while transport costs disproportionately high. Collective 
orders concern items which due to wide area of application and size must be purchased in packs and sets (screws, 
fittings). In the case of ordering this type of items, realization of the whole process is lengthened to the point, when 
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there is a sufficient number of items accumulated  and their total value exceeds the cost of transport (Benaissa, 
Benabdelhafid, 2010, p.8).  
Collective orders are possible under the condition that the same supplier has the required demand. These are usually 
intermediaries selling universal spare parts. The process of collective order is carried out in the following stages:  
 collecting spare parts from the same supplier, taking order time into account, 
 agreeing terms of purchase and delivery, 
 acceptance of goods to warehouse. 
Collective orders can be made both for the parts of safety stock and others, when there are favorable conditions 
(Kozerska, 2010, p. 1553). It means that parts are not required immediately and when there is an opportunity to 
purchase a few items from one supplier. 
4. Conceptual model of supplier selection in the aspect of parts features and suppliers types 
Model of selection of spare parts supplier assuming the lack of items in stock, taking process of supplier selection 
depending on parts features which are required into account is presented below. Ordering process is preceded by 
information about the demand for a given item from the area of production continuity. Priority of individual terms of 
delivery depends on the degree of ordered part criticality.  
 
 
Fig. 1. Conceptual model of selection of spare parts supplier 
 
Depending on part features, supplier can be both a machine manufacturer (type I), manufacturer of original parts 
(type II) or supplier of substitutes of a given part (type III). Depending on degree of part specification, it is accepted 
to make at least three supplier inquiries or to order it from the indicated manufacturer, taking supplier type due to the 
existing relationship into account. With the exception of a few spare parts, order for each critical part should be made 
at the time, when there is a minimum inventory level and it represents difference between the minimum and maximum 
stock with regard to orders being implemented. 
The primary objective of supply management based on presented model of supplier selection is company 
development and long-term reduction of losses arising from costs of inventory maintaining and equipment downtime. 
Implementation of purchasing process presented in the model is the basic for optimizing functioning of supply area, 
where the main objective is to decrease total cost of supply. Non-quantifiable factor of the model functioning is an 
effective cooperation based on engagement in supply-recipient relation, which results in simultaneously minimization 
of the number of suppliers who have small strategic importance and maximization of the number of those who have 
high development potential. The basis of cost-effectiveness of cooperation is to strive to balanced interdependence, 
involving selection of one supplier as an only source of a given item. 
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5. Evaluation of concept application – case study 
The proposed model of supplier selection based on production capacity has been used in the automotive industry. 
The results indicate that proposed model can be effectively used in practice. Below, an assessment of supplier is 
presented. It is divided into three types, which in the last few periods were the subject of quantitative changes and in 
different degrees influenced shaping of purchase cost.   
The results were related to effectiveness of machines and equipment performance in analyzed entity, where period 
n was indicated as a focus time on supply management referring to the number of suppliers, costs of buying stock, 
costs of safety stock maintaining and time of machine downtime resulting from the lack of parts ability. The last one 
was presented in figure 2 as a starting point for further analysis.  
 
 
 
Fig. 2. Time of equipment downtime due to the lack of part in warehouse 
 
When analyzing only the lack of part ability as a major cause of equipment downtime, in the analyzed entity there 
is a downward trend, which is tantamount to faster delivery of part.  
The company cooperate in long-term contracts with 48 supplier, who generate more than 50% of the total purchase 
costs per year. Small suppliers realize the remaining part. Fig. 3 presents a general division of supplier, due to the 
number of value of purchase: 
 type I - suppliers are manufacturers of machines supplying OEM parts, 
 type II - suppliers of specialized and standard for a given industry parts, 
 type III - suppliers of general, standard parts and so-called 'general cargo'. 
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Fig. 3. Structure of suppliers due to the total value of purchases  
 
According to the quantity criterion, the largest proportion constitute suppliers of type III, in turn analyzing value 
criterion, the largest purchase costs generate suppliers of type II. Changes in shaping shares can be observed in long 
term (Fig. 4).  
  
 
 
Fig. 4. Changes in supplier share due to the total value of parts purchases  
 
In the case of OEM parts, the number of suppliers has not changed significantly over the last observed periods 
(type I). The situation is similar in the case of supplier of specialized parts (type II). The biggest quantitative changes 
of suppliers can be observed in the number of intermediaries or substitutes and universal spare parts manufacturers 
(type III). Although, they affect only in 38% on generated purchase costs, the data from the figure reveal that there is 
the slowest decline in the percentage share of costs compared to other suppliers. This is mainly due to the long-term 
cooperation of suppliers of type I and II with the user of technology equipment, which has been observed in lowering 
purchase costs. Analyzing a quantitative level of individual groups of suppliers in years (Fig. 5), the similar trends 
can be noticed.  
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Fig. 5. Changes in the number of suppliers in analyzed period  
 
The biggest changes in the number of suppliers with whom the entity cooperates, refer to the suppliers of type III.  
Concentration of attention on minimizing the number of small suppliers and choosing the best long-term business 
partners, reduced waiting time for parts to on average one day.   
Economic benefits from the change in suppliers structure are visible in costs of maintaining inventory, which were 
analyzed on the basis of safety stock generating the largest inventory costs due to the long time when they are in 
warehouse (Fig. 6).  
 
 
Fig. 6. Quantitative level and an average cost of maintaining safety stock at the beginning and end of the analyzed period  
 
In the analyzed period, quantitative level of buffer stock decreased from 2069 to 2009 items causing a reduction of 
the average cost of maintaining an element from 1032 PLN to 735 PLN. Close cooperation with selected suppliers 
and better conditions of contracts reduced quantitative level of safety stock by increasing possibility to order parts 
using just-in-time model, especially in the case of planned corrective actions.  
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6. Conclusions  
For industrial companies, the process of purchasing materials which allows to minimize costs of supplies and 
increases its efficiency is very important. The variety of elements enforces a proper approach to the processes of 
planning and organizing shopping. Supply department acting globally and regionally can generate huge savings 
dictated by the relevant purchasing process.  
Supply not only has a huge impact on savings, but also plays an essential role in the process of growth of company's 
efficiency. Its optimization allows to use previously unnoticed opportunities to reduce costs mainly related to critical 
analysis of parts and suppliers categories and to look for consolidation and substitution opportunities available on the 
market. Effective impact on suppliers should be visible, not only in the value of orders, but primarily in the partner 
relations with customer.  Guarantee of success in selection of strategic supplier is durability and stability and the 
possibility of long-term cooperation. The essence of relationship between user of equipment and supplier of part is 
based on mutual obligations and trust. It brings results in the form of greater efficiency and productivity and lower 
costs of supply, where the main sources of purchase cost reduction should be searching among suppliers of universal 
parts.   
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